Environmental enrichment, defined as housing conditions that include a combination of complex inanimate and social stimulation, has strong positive effects on brain and behaviour in various species. We extended previous studies to evaluate how enrichment affects mating success. In a series of experiments, we found that male fruit flies, Drosophila melanogaster, reared in an enriched environment were twice as successful in acquiring mates as were males from standard rearing conditions. The dominant factor increasing mating success was the larger space available per fly. Flies from enriched and standard environments showed no significant behavioural differences, leading us to suggest that different social environments at high and low per capita spaces are associated, on average, with either subtle behavioural differences or distinct pheromonal profiles to which females are sensitive while choosing mates. 
Environmental enrichment, defined as housing conditions that include a combination of complex inanimate and social stimulation, has strong positive effects on brain and behaviour in various species. We extended previous studies to evaluate how enrichment affects mating success. In a series of experiments, we found that male fruit flies, Drosophila melanogaster, reared in an enriched environment were twice as successful in acquiring mates as were males from standard rearing conditions. The dominant factor increasing mating success was the larger space available per fly. Flies from enriched and standard environments showed no significant behavioural differences, leading us to suggest that different social environments at high and low per capita spaces are associated, on average, with either subtle behavioural differences or distinct pheromonal profiles to which females are sensitive while choosing mates. Environmental enrichment refers to laboratory housing conditions that include a combination of complex inanimate and social stimulation (van Praag et al. 2000) . For example, the standard laboratory housing for rats and mice consists of a small barren cage in which an animal is kept in isolation. In contrast, an enriched cage is larger and contains several individuals to allow social interactions. The cage also contains various objects such as toys, which stimulate exploratory behaviour, and a running wheel for exercise. Research on mammals, pioneered by Hebb (1947) , has documented that environmental enrichment improves learning and memory, increases brain size, neuron size, dendritic branching and synapses per neuron, and alters the expression of genes linked to neuronal structure, synaptic plasticity and transmission (Rosenzweig 1966; Greenough & Volkmar 1973; Kolb & Whishaw 1998; van Praag et al. 2000; Rampon et al. 2000; Wurbel 2001) .
In fruit flies, Drosophila melanogaster, environmental enrichment, which includes large cages, items of various colours, odours and shapes, and occasional vibration, is associated with up to a 20% increase in the volume of parts of the mushroom body (Technau 1984; Heisenberg et al. 1995) . Adult flies reared in constant light have a significantly larger mushroom body, central complex and optic lobe compared with flies reared in constant darkness (Barth & Heisenberg 1997; Barth et al. 1997b) . Flies reared under a normal light:dark cycle have a mating advantage over flies reared in constant darkness when competing for females reared under a normal light:dark cycle. Moreover, the latency to copulation is shorter with male and female pairs reared under similar rather than different light regimes (Hirsch et al. 1995; Barth et al. 1997a ). Other studies have also documented effects of experience on fly mating behaviour (reviewed in Spieth & Ringo 1983; Hirsch & Tompkins 1994) .
Most research on environmental enrichment has focused on evaluating effects on either the brain or individual behaviour. It is unclear, however, whether conspecifics discriminate between individuals from enriched and standard environments. Such information is important because enrichment may influence behaviours affecting fitness, such as mating success. The large effects of environmental enrichment on the fly brain and the data indicating effects of adult experience on mating success suggest that environmental enrichment may confer a mating advantage. We tested this prediction in a series of experiments with fruit flies. Specifically, we asked (1) whether environmental enrichment increases the mating success of male fruit flies, (2) what behavioural parameters are most affected by enrichment and (3) what enrichment factor is most important for mating success. Our initial protocol for enrichment was modified from the fly studies by Technau (1984) and Heisenberg et al. (1995) and included large cages and coloured pipe cleaners, which provided visual and tactile stimulation.
